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Effects of Grazing Intensities on Soil Organic Carbon and its Fractions in
Alpine Meadows

BAO Zhi-peng"?, LIN Dong"*", LIU Xue-peng'*, LUO Wei-wei"*, SONG Yi-nuo"*, HUA Xin-ying"*

(1. College of Pratacultural Science, Gansu Agricultural University, Lanzhou, Gansu Province 730070, China;

2. Key Laboratory of Grassland Ecosystem, Ministry of Education, Lanzhou, Gansu Province 730070, China)

Abstract: To evaluate the potential impacts of grazing on grassland soil carbon pools, this study investigated the
effects of different grazing intensities on the contents of soil organic carbon (SOC) and its fractions—including
particulate organic carbon (POC) , mineral-associated organic carbon, light fraction organic carbon (LFOC) ,
heavy fraction organic carbon (HFOC) , easily oxidizable organic carbon (EOC), and dissolved organic carbon
(DOC) -in alpine meadows. The results showed that with increasing grazing intensities, the contents of SOC
and most of its fractions significantly decreased (except for EOC and DOC) , and the stability of the organic
carbon pool declined. Under extreme grazing, SOC and POC contents were significantly reduced by 33. 54 %
and 56.21%, respectively, compared with light grazing. The ratios of EOC/SOC and DOC/SOC exhibited
significant fluctuations in response to grazing intensity, making them important indicators for evaluating the
impacts of grazing on soil carbon pools in alpine meadows. The contents of SOC and its fractions were signifi-
cantly correlated with soil total nitrogen ( TN) content, bulk density (BD), and aboveground biomass (AGB),
with TN being the key factor influencing SOC and its fractions. Appropriate grazing intensity is crucial for main-
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taining and enhancing soil quality and carbon pool functions in alpine meadows, as overgrazing reduces SOC

accumulation and stability. This study provides a scientific basis for grazing management and soil organic carbon

pool conservation in alpine meadows of the East Qilian Mountains.

Key words: Grazing intensity ; Alpine meadow ; Soil organic carbon; Organic carbon fraction; Physical-chemical

fractionation
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Fig. 3 Soil particulate organic carbon and mineral-associated
organic carbon content in alpine meadows under different

grazing intensities
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Table 1  Soil basic physical and chemical properties of alpine meadows under different grazing intensities

A5 JE Grazing intensity 4% TN/ (g kg ) 4f TP/ (g kg ') AH BD/(grem ) TIKFEWC/ % pHE
AR AR CK 8.5640.70" 1.1340.10° 1.41+0.40° 32.60+2.48" 6.82+0.23"
BRIERH LG 7.8540.33" 0.7940.03" 0.984-0.04" 20.6320.98° 7.3740.06™
BT MG 7.8540.08" 0.864-0.02" 0.944-0.05" 12.2040.37¢ 7.6040.03"
¥R HG 6.5740.87" 0.9740.05" 1.4140.06 27.20+2.87" 6.8540.21"

e 3B B EG 5.9740.54" 0.7840.04" 1.3940.05 20.80+1.16" 7.25+0.22"

TE < [ SAS ] /NG 5 B 3 78 AN [ OB 32 ] 22 53 i 3% (P<<0. 05) , ' IH]

Note: Different lowercase letters in the same column indicate significant differences between different grazing intensities at 0. 05 level, the

same as below
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Table 2  Distribution ratio of soil organic carbon fractions in alpine meadows with different grazing intensities

T A o R HLER & 19 HE B Proportion of total organic carbon content/ %
Grazing intensity JRAT UL POC B W45 &AL MAOC RAA P LFOC HAAG WK HFOC S8 MA LI EOC HgA LIk DOC
H 4 CK 13.29+1.25° 86.7241.25" 18.07+0.62° 81.934-0.62" 10.614-0.44" 0.1540.03¢
R 1L.G 19.62+4.16* 80.384-4.17° 16.062.03° 83.954-2.03" 7.5040.23¢ 0.3040.02°
BT MG 19.8340.89" 80.17+0.89" 15.5540.42" 84.45+0.42" 8.554-0.12 0.6040.05"
R HG 20.5241.47" 79.4941.47 16.45+1.38" 83.564-1.37" 13.71+0.76a 0.10+£0.01°
W EE R EG 16.1140.99° 83.8940.99° 19.54+2.93° 80.4742.93 10.714£0.97" 0.30+0.01°
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organic carbon content in alpine meadows under different graz-

Ing intensities
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Soil easily oxidized organic carbon and dissolved organic carbon content in alpine meadows under different grazing intensities
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Fig. 6 Correlation between soil organic carbon and its fractions and influencing factors in alpine meadows
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T WCRR KR AGB ER i By i

Note: *, **, and***represent significant associations at the 0. 05,0. 01, and 0. 001 levels, respectively; SOC, Soil organic carbon; POC, Particu-

late organic carbon; MAOC, Mineral-associated organic carbon; LFOC, Light fraction organic carbon, HFOC, High fraction organic carbon;

EOC, Easily oxidation organic carbon; DOC, Dissolved organic carbon; TN, Total nitrogen; TP, Total phosphorus; BD, Bulk density; WC,

Water content; AGB, Aboveground biomass
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Fig.7 Redundancy analysis of soil organic carbon and its

fractions with each factors
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Note: SOC, Soil organic carbon; POC, Particulate organic carbon;
MAOC, Mineral-associated organic carbon; LFOC, Light fraction
organic carbon, HFOC, High fraction organic carbon; EOC, Easily
oxidation organic carbon; DOC, Dissolved organic carbon; TN,
Total nitrogen; TP, Total phosphorus; BD, Bulk density; WC,

Water content; AGB, Aboveground biomass
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Table 3 The explanatory degree of impact factors and the importance ranking of contributions

S0 7 Influence factor fit B ¥ Interpretability /% ik Contribution degree/ % F P
2% TN 87.5 94.5 161 0.002
Mo AR AGB 1.8 1.9 3.7 0.04
ZH BD 1.6 1.7 3.7 0.04
FAKEWC 1.2 1.3 3 0.05
2T TP 0.4 0.4 0.9 0.392
pHE 0.2 0.2 0.5 0.576
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